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A Mouse With Ears Explores Maps 
The Goals of the Research 
 
The complementary goals of this work are to enable blind 
subjects to explore geographic maps and access the in-
formation visually represented on them without standard 
computer hardware, and to understand how such access 
is possible for subjects who cannot directly perceive vis-
ual objects. 
 
Background and Methods 
 
Blind subjects are known to be able to draw pictures 
which are as realistic in shape and perspective as those 
of sighted users. This is true for both early and late onset 
of blindness. We suspect that such abilities reflect cogni-
tive processing, which exists independent of sightedness. 
Our research aims to reverse the process and to use only 
standard computer equipment, thus making access 
widely available. We intend to create the conditions by 
which blind users will create visual images without them. 
The method is to have the users trace lines already pre-
sent on maps, and locate points on the maps with a 
standard computer mouse. This will be made possible by 
providing auditory feedback on the motion and relative 
position of the mouse. As the user moves the mouse 
relative to points or boundaries, an audible signal will let 
the user know whether a path is being traced closely 
enough, and if not, what corrective action to take. A sub-
ordinate concept introduced is that of learning geo-
graphic information to within some tolerance. Sonic feed-
back will help a user locate objects on the map - as the 
user moves the mouse to find the object and its relation 
to other objects, auditory signals will indicate the direc-
tion in which to move the mouse. A ‘success’ signal will 
also be used. We hypothesize that as users practice lo-
cating objects and following paths, their performance will 
improve. We will investigate the means by which blind 
users perform these operations and the effects of differ-
ent types of auditory feedback signals. 
Maps to Explore Sonically and Learn Visually The Figures 
 
1. Map by Dr. John Snow showing the clusters of cholera 
cases in the 1854 London epidemic—an important 
map which is not now accessible by blind users 
2. A simple map containing one boundary, paths in the 
form of roads, railroads, and river, and four point ob-
jects in the form of cities and airports. 
3. A simple outline map to explore 
4. The Figure 3 map showing regions of tolerance t on 
either side of the original path. 
5. A sonar-like sweep discovers objects. A disc of radius t 
covers the next object to be discovered. 
6. Using north/south or east/west signal plus success 
signal to locate object. 
 
Research Questions 
 
• How effectively can blind subjects access and explore 
maps using a mouse with auditory feedback? 
• What are the best sonifications for guiding map explo-
ration? 
• How complex may a map be before it is not effectively 
explored with a ‘sonic mouse’? 
• What do we learn about blind users’ visual mental 
models created via map exploration? 
  
 
Future Applications of Sonic Exploration of Visual 
Information 
 
• Creation of standard for web-based sonically enhanced 
maps and diagrams, and accompanying applets for 
sonic exploration of such maps with minimal hardware 
 
• Elementary geometry, Cartesian coordinates in algebra 
• Astronomical constellations 
• Weather and topographical maps 
• Vector fields, solutions of differential equations 
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Figure 1. Map by Dr. John Snow showing the clus-
ters of cholera cases in the 1854 London epidemic 
Figure 2. A simple map containing one boundary, paths in the 
form of roads, railroads, and river, and four point objects in the 
form of cities and airports.  
Figure 3. A simple outline map. 
Figure 4. The Figure 3 map showing regions of 
tolerance t on either side of the original path  
Figure 5. A sonar-like sweep discovers objects.  
The disc of radius t covers the next discovered object.  
Figure 6. Using north/south or east/
west signal plus success signal to lo-
